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(54) HYDROXY GROUP-CONTAINING ACRYUC ACID ESTER AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-purity 
hydroxy group-containing acrylic acid ester which has 
reduced elimination energy of an ester part and 
extremely ready elimination of the ester part with an 
acid. 

SOLUTION: The hydroxy group-containing acrylic acid 
ester is represented by general formula (1) (R1 is a 
hydrogen atom or an organic residue; R2 is an organic 
residue; Z is an alicyclic structure formed by including a 
tertiary carbon atom bonded to R2) and has <1.0 wt.% of 
the total of a carboxy group-containing compound 
represented by general formula (2) (R1 is as shown for 
R1 in the formula (D) and acrylic acid contained as 
impurities. 
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t,K ? . .e-;Hfc**©io##*fij6tf fie «©T*»$ L < fci^, £fc, KjS£E2»tt, »fc 10 
[ 0 0 3 6 ] 

(i, #KI^*n§t©T-aS^^, If, 0. 5~10WfHSflE-p3t»T»fcs o 
*%B^(D7j<g?S^WT ^ 'J;Pixxf;^»5t(i, tHUT fry** lMfc^fl* t tu IS tf =. ;l/ 

»K-r*o «5»»fc LT»<Ozk«fflE*ffl^*«t> t) fc, W*i«tc^^^ip u 

* ft S fc » , zk*4n**J:5»cLTfcJ:^„.c©«fe3KM»»*?f5cifc»c«fc»)> £JS 

TT'tammtZZ; E(Dft&lCT . ^W-rS3«7'5>««*»ll-|gjRL, I? f "J ffl IT 3 <fc 30 
[ 0 0 3 7 ] 

M E » » k jb v * c £ o * s £ Ltii, t°d h viffea5ntfWfciB^*n*t>o-p 

« & < , 08 *. J£ , ^ & , fift Sg , at gg % U > & , *-7llSO«ia;7l/^yB, S/ a. «> K 
, ^I/SI^OtaSi ; <SF*fflv>« c § 0 .#£ L < 14, If & ft ffi "T *f £> , 

fx &3£fttfiH<&<, l,^fegit'fe§'J yl^fflv^iDitiU^o 1 

^ ii ft ti , 0. 0 i~2 011%tt5;:i:*^$l^ o 

[ 0 0 3 8 ] 40 

}* » (TkS) OpHtf7. »$L<«3. 0~7. 0 <D IB H ft , i»)»SL<li 

5. 0~7. OClElrtkiiJlHlttSC^ffSL^, «»»OpH*«7. 0* 

n # s 5 o 

* % w © 7k & s ^ w 7 * y ;i/ & x x t- * *# s ic it , huib^^^cdo^, ir m m '& © s & 

» *« 7 * U ;l/ ^ & M T 0 . Hi%WTt4§J:?(:Ltfe< ct^llT'fe^o ^^^g 
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£ omic & v X L < It&K&MftT&ZT 2 V foM^Xr fr<D^XT iV&fttfffi 

rob, it & m m wi > m^Ltc^. (2) T-s^nsA^i^^ittit^ft^T^j^ 

[ 0 0 3 9 ] 

i^istsMitbTii, «r k #j is « & < * m. * & & o m m -n a % m m -r s c t # t # 

§ , £? 3: L < « , 7k M © 7k /■ © p H 5 ~ 7 K & £> 3: T* 7k & % *T ? & if > 7 ;V * U «s 

7kaG«ozkJi©pH*<5-7tea:*s-e7ki7is*ff5*aafcfe^T» 7k m & © 7k ® © p h « 10 

. !flL<«5. 5-7, <fc 9 # f: L < & 6 ~ 7 £ & 3 <£ 5 £ 1" 3 © # <fc <^ » 7k ift & © 7k 
»©pH*<l9E«Bta:**T?7k»6*ff53iaaH:. . ft {* « s M Pi li , i? & # ^ © H JS 
% (*««) fc 7l< « » ip L , ft#fc8i#-f £fc if LTifc# Lfei, #*r*©l9r5£©J*flsK: 
±9*i*t»i*>6»It5»ff*, #*Lfc*kJl©pH#WIEmj£©lBHK:*S9:T? 

[ 0 0 4 0 ] 

7 ;v * y ijfe ?# -r s m m it . m # w k a * 00 * tf > i^iiicstsi ( m m m ) fc r ;i> * y 
7k » » * as m l , ?E^-^«^-r^^ifLT^#Lfcm, #««s©ffij£©»fEK:j:t>3k/i* 

W*8JIfr 5 «fc 5 ic-rntf <fc TkJSSi: LT«, WftffiHSn&^tf, 

00*. If, y*-»>A. JjVVJ*. th'J»7i, 7^ u 9 A 3? © zk mb «k J^ifig 20 

£fctt«»*JRfi©7kS«#¥tf&ft,"Ctt&©*Tt.«ffc» £ y A , h y *J A © 7k 

»{b»vKtt*sfettKtt***07k»«t^»*Li/'» < , 7 ;i/ a y * » * © o . ' o 1 

~1 Oll%Tfe§<:ttf!f$U<, 7;VA'J?J<giOpH«8~l OT* & 
[ 0 0 4 1 ] 

7^75 "J^if t 5©I*ff^fcS-&, & j£ ic j6 i; t s 7;l/ayiftr#^tC7k^=&tTW 81 
t§7;b*U^iSt5J:?lcLTt,J:^ 0 7k & « , ft <* W lc « , m A. If s 7 V * V m & 

* o 7kji**aji*> s * 5 K-rntf <fe v. £©£*, LfcTks© p h # 9 w 

oi£o»ftfcj:D*ai*5*iit«A$ictntf c © £ £ , w m m ic & ® m m 

**ftlLT»#&«* BR ©fflMfttt* I*tt*St57kiI>* 7 * 'J 

;l/ixxf;V^) S *I»±-T§fc46tc«. 1 OOt^TfctSCU^SK, J: 9 # i: 
L < It 5 0 ~ 8 0 °C i: "T 5 © «k ^ o & *5 , SaififHto^TIi, # tc frJ IS « & < > MM 

m m ? n it <t ^ , & 55 » S"J t l t a , w ic m m it ^ < , « a tf , ss it v y * * a ^ ^ ft 

■h )Vi/*7 I, if^*^ftl©t»©«rffll/^5 C £tf? # 5 e Sfc, Tp JR a T * n s r^ 3 >> 
-7-Fl OOJ « r+3D-7-F 2 0 0 j , r*a!>-7-F3 O OJ , T^a^- 40 
7-Fl OOOJ > r+ 3 !)-7-F20O0j ( « ± , •» IP <t ^ « ) ^ rF57^A 
D - 1 0 0J , r h 5 A D - 2 0 OJ (W±, ^fflft^K) 'SS^^aUcfflV^StlS 

. 8?S£*SU©«ffl»{;U »»}*fikORlStt (til) O4lK»lT20Si%«T, » 
H(tt 1'OliXttT, J;0»$L<(i5ll%«Ti:t5©!!)U^„ 
[ 0 0 4 2 ] 

*0L, 3t»Jc«*Pf 3& if Lfct, »iK«omS©»^t * 9 7k«*^*Ji^ ZftM?Z> 

i 5 1 1 ntf J: v\ 50 
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# ft 91 <d ?h m s # m t t v ;i m x x f ?v z m 3 k « % + & mm* n-Dit&s 

o 

[ 0 0 4 3 ] 

(D&fiu&tf 1 5 ot^i^st, a^^S2^§3sn^fe§^T, # s l < a 1 5 or « 

« 9 © IK fc ti , K IS n* H « »c , a-&B&±JW*S4nbT*<©36i<»SLV'»o c © i: * ffl t-» 10 

!:®T*f 51^ ffi jfc MkLTtt, £ *S © IK K'fl! ^ 3 £ fc©T#SS#-B&itiWi: LTttf 
x!!Lfcfecr)i:|5HiCD*>£0^^lff>n, 1 iO^^ffl^tt ita, 2l«i^iffiLtt 
iv^o 4 6, &«©IKfcffly'*sfi-&Be±ai©iSin«tt, If£it5l05ll%e(Tt 
t5Ct«i»SL<, ±0»H<lilli%ttT, £ £ # £ L < « 0 . 5 1I%HT 

[ 0 0 4 4 ] 

© c ft ) a •& # -e * d , Tie-^s^ (3) 

[ 0 0 4 5 ] 20 
[ ft 1 3 ] 



R 1 




30 



[ 0 0 4 6 ] 

(5£ (3) * „ R 1 ttTkJl&JR^SfcfctWaaaS**^ R 2 ati^l^aL , Z(iR 2 
*^^LT^S38i^|gIl?%#A,T^^*n5fliS«l5i%a-ro) 40 
T'ib$n5lS*&%tt5feOT*fe5. 5$ (3) f © R 1 ©tflJT'&SWMglS, R 2 

1) *© R 1 ©«We«&S*j»«S, 5$ (1) «f % R 2 T**^n-5#a^*, *5 cfc Z T' S 

t> w 13 - *a s (3) f^«n5iii*fi%ttifc©Tfen{fj;<, <mw^o*ifi*. 

■ffi tt , 1fKK««n«feOTttft^, * W W fc « x h5 IB - ^ ( 3 ) T* 5 ft £ « 5g * ffi 
Slfl-©*3S*ffitt, W*tt\ tat §7i<^S^^r V V ;I/&x*-r/V 4: ft *^ rT <S6 * 
#tefc*-r*«ifiJJiffii:&3o * fc ^ itu 15 - fl£ (3) -Vijk* ti &m&*tiL £ . c ft fit J* 

[ 0 0 4 7 ] 50 
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^mm<07kmm^^T t v ;vm^m^W(om.w-^^^mit. 1. ooo~i, ooo, o 

OOOKSlfSS. «F K * ®L¥-i%ft?m 5 , 0 0 0 - 5 0 0. 0 0 0 O*»St*7^'J 

;i> if & a ft tt . a nr <d => v * ;i> m & k <fc t> s a c s 6 n a 1 £ 1> ic , noa^a^ci? 
0^(cfflt^ti-a-^(i,7j<^a$wT^ i J;i/^^a-&fto^¥^^?»t±. 1. oob- 

500, 0 0 OOiBt'Sl.'O^liff Ks 5. 000—1 00, 000<D$SBT*fe§© 
«fc D#£ bi^. 1/^7 h«rt*©at»lcffl^*»*fcl4, tfHUBiSB J; 15 

s ^ < » xy^j/y«nii<a*«rti3W**. 

[ 0 0 4 8 ] 10 

*«W0 7jcttaS^-#7' ^ U ;l/tt3Sfi^#tt» *»E-«5£ (1) T-Sfc£n3#SSfi7l©7.kg? 
itt7i"J;Vixxf * ^ , t9 E — «ft S (l) t'SfcS 

S7^y;Hx7f;p^«i^5ji«:*ift^LTS, r^*v^^;i/ ( * * ) r 

? V l"- h , 2 - * A? - 2 - 7 Z/ *■ A* ( * # ) 4 T/ & fl/ — A> X* # 

) 7*'Jl/-h, ^<7^n/^^h> (^^) 7 ? V Is - h , y - -7=^X2 5 ? h > - 3 - J 
;V ( £ ) 7i"Jl/-HO ( * # ) Z^'J^^fejctf^OxXT 1 ^^;^^^^, a - 
4-fclKa^v'Xxb:^ 4-tert-:/h*v'X?-b:v^©Xxb 
V ?Mfc ft ; ( * ) 7* * y a ^ h y ;K 2-t KD + ->^f;l/7^'J;HfcJ:D*f ©x 20 
x x ;i/ ffi ; 5 - J 3}C ;i/ * > - 2 - A;i/#yifcJ;t;f (Dxxr^i ; ft 7k 5 - y ;V # ;V 
*>-2, 3-->*A;l/#>®*J:0 ,; f oxxf;H ; 5-y7l/#;l/*:y-2-;*#./-;l/ 
, i7j<vu^^ife<ttf^(Dxxf ; -7b^5 ;f if sn§„ zk I? s # w r 
i"J;H!?xxf;Vi«l^nIil«:*HI:tt < llfl»*S^TtJ:vvL v 2lttJ:*ffffl 
L t t> <fc v -1 o &*5> *S?S$t7^';;HSx^f ;i/fc«l^Bf^ftf 

[ 0 0 4 9 ] 

& < , m X if. , 2, 2' -7 , /k*^^y7f DZh^l/lOTyifc^i^ISSibftSt'© 

o 

[ 0 0 5 0 ] 

*i§B^<DP^xhm^^tcfeitstifie*fgB^^7k^a##T^y;i'K^a-&ft©-g- : &fiJ'& 
s 7j<K»-&WT^y7i/g!^s#ft<D«s-&ifflfi!t^icjsuT®a:ts^-rntf<t^©-pfe5 
# , a ft % icg5*s6wo7kiftS^*rT*y;v u^xn/Sftii'i 0-90 

t^HS^HCt^jff U\ 40 
fuie7tg?fg£S>J £ b Ttt. JStfttOiBIJfcJ: Dtt*«£TSffc^»"?fcntf* #fc:lS5£S 
n § fe © T* fi 4 < , 0>J * fc? > h'JZ'J-^X^ir-JAS ( 0IJ A „ h U 7 x - /I/ * rt> # 

[ 0 0 5 1 ] 

WIB^ttR^JWO^^W^tt. W85*»*^*rT'^ U ;l/*5R«^#K»UT, 0. i~5 
M*%©«3H-e*3<:£tfi?£b<, 0. 2~2ii%©©it'fe§i:i:AUt)JifSl^ 
o ft m « * # 0 . ia«%*»T355fc, EiSfc&g8:l*©«tf*J>:&:<* Uf^f/^ 
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<ommm*tn t + *tfi* ^mm<D7kmm^^7 * v jummm^i^o&i^ic^^ mz.t£. ( 

# ) S ^ ( fl!l fcf , s? ^ d ^ > * *; i y t & 7k v lx > m £ © &m-£r # , ^ n ^ 
[ 0 0 5 2 ] 

«t^ 0 «}E#RS»JilTI4, M f B * fg BJ? CD 7j< g£ g I^W 7 * 'J >H*3Rfi-&f**3fc$Mi:»# 10 
;b 7 -b 7- - h % yntfUi/^Ua-;Mf ;i/x-f ;V7tf-hf OBiixr;l/ ; p< 

& £ij £ $ W £ lg 1%, ^©E^ifi, MiBIIU&JSWSK: *t LT 2 0 ~ 9 0 fi « % © §g 20 
HfctiCktfpTffitS*^, ^l?^=i-*-Sfc**k:fe^T2 5 0 0-4 0 0 0 r pm 

<o®m%ix*fi!jmmj&f£ttm* o . 5 n mumm^r-^ zrcvomt? z a t # # s t^ 0 

[ 0 0 5 3 ] 

*fSW©US>*hfflj5g1&tt x UgCteCTs * © fl!l © iS An «K «>J A ff , Si *3k ' IB *te # 
[ 0 0 5 4 ] 

*»IS0 1/^^ h to « , M^s!c«Pi:LTSuie2fs:fiB^©7j<^S##7 7 ^U;l/^^ a ^. 
fr^tWLtl/^ftfe, U ^ >8«^©S«tC*fT 3lB:Wt£fC«ft, O U S> * M* » 

©7j<^S#W7 T ^U;l/^aiXx;Ki, *©x*x;l'«$#tfB4li*%ci:K:j:D;!»rt'sl*>'lft 

c t *> 5 , *^BJ©u^xhffi^^« > ^^©|^^x.^v'vu--tf-v^7 p *rf-rc £ 

W^m-C* A r F ZL^is^ls-iffctt* < . fr-D, && y Ui?^ h/^-v 

m © u y x m j« tt , tt***©SBi#»cj:Df8£L;teift© ttffl*fijfflf sctr, » 

[ 0 0 5 5 ] 

[ n m ] 

«Tt, £ SSI m ic «k 0 % *«W**6fcH#Wfc|«Wr«*«, *»?IBcn5lcJ:!)fl6 
H S * ft 3 fe © T* « * ^ o 

<7j<^s#wt^ v jim ^7, 7- )\>> 
cmmm 1 - 1 ) 

Salt, #XB*#jA#g, #*PS, «*?*«fe«ktf*?S*«Afcl L©40D777ntc 

, t-;Ht*ftfc LT 1 - 7:^ - 1 - ^D'v+S'^yi' ij U- h 2 7 6. 7 g (l. 50 
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6 5 * /V ) » 7;l/f t Kft^SHT 9 2 %;^7*;U7;l'f t K 4 1 . 3 g ( 1 . 27 

;V ) . 3i7SyiIiLTh'Jlf by^7S^7 1. Og (0. 6 3 8 

2. 2g(4. 5 6t)V) > fei Zf m^ffiltm HTp-^ + f?!/-;^. 277 

g £ tt & A, 7c o 1 - f- )V - 1 - i/ >7 D i/ >l> T 5 y U- h left? % p - h 7 x 

y - )V 0 wi , i oooppm?*?. foi, isj£i§iif%7otT*i i mmmnv 

[ 0 0 5 6 ] 

0 o g *^*n l Tftfticmn l fc^, fc 7j<* b fco , Wimmm k o . 

1 sg%7j<«!<b^ h y Azk&ifc i o o g £8s*o l r?t#fc: l 7c&> 4raj| *A £ 10 

^<d&£ »6nfc*«Jifc* i o o g *«inbT^»teJi*pbfcft, 

W«»i:*«fc : &#»E , f3Ci: : £2|slfT-p;fco C £> i: # s 2@@0 7j<g(DpHtt8. 6T' 
D , *# £ ft fc W *8 S * :£ & jjg # « x 7 ;!/ * U W JE (O. l N x £ / - ;1/ -ft zk g?ffc £ y 
^ i» » * fc: J: « * ft W-JE ) T » 3E L IS * , 7 * >J ;l/ &? $ S T- 0 . 0 5li%T-Soft = 
[ 0 0 5 7 ] 

^^da*->;I/7{"J U-F) tLTl 2 0g5:Ii (iHD t t ©lEgtt 6 6 6 . 6P 
a) L fc » , HfiOaWiftl 65g*««tLT»ft (C©fc*©ttffi£«6 6 6. 6 
Pa)-. 20 
ffenftHftcafllftCO^T, 1 H-NMR#*T*S«fctf*fl.«RiRX'**h/l> (I R 
) ##r*fr-3;te*SJR, K2 W » f* »i > l - * * - l - is # a *\ * ;P (2-tFo + -> 

[ 0 0 5 8 ] 

S fc ; »5tifcJ8ftoa^jBt#Kov»T» tfx^nvh^?^- ( SB S *P ?£ ) T (D $J 
S * ff o IS * , ^MVaX'&Z (2-tKn*j/)(f;P) 7 * <J F t7^J;H!:« 
^tf^tltt, 0. 4 2il%f*?ft. 
(JtRffl l - 1 ) 

rco efrttJI 5«»%'J ^UzKJSJBE l 0 0 g % ^ in L T 3fc # K IS f¥ L fc i: 7j< 30 

ji £ * # « l & . * tc , Kwawfczkioogj&siiPLTS^icjijfLfca, w n « £ 7j< 

lHfrofc. COtt, *I©pHS4. 2Tfe5, » 6 ft fc tf « 
«tf©^»fig»tt. * it « l - l 2: W * K HI JE b «'* , 7^J;H»It?o. 711% 
■e * ■» fc o 

[ 0 0 5 9 ] 

'\*->;V7^ l JP-h) i:bT92g%gS (C(DttOiJIS«:6 6 6. 6Pa) L fc 

| t m&<DMWfo# 8 9 g & ffi S £ LTfffc (C © t tOiEStt 6 6 6. 6 Pa) „ 

H&nftjSfeOSUJIfltfcO^T, 1 H-NMR^tffeiO'^ntlSlX^^ h;!' (I R) 40 

7*'J U-hT*8Ct*JIBlft. 
[ 0 0 6 0 ] 

* ft , #&ftfc«feOiSlWK(*:tC^V^T. SEft0IIl-lfcn*©3!IS*ffofeli*, * ffi 
mutb* (2-bHD*->^f ;b) 7i"Jl/-hfc7^y;Ht0^tt«*II4» 5. 2 

(Uu&StfiJ i - 2 ) 

Salt, JP S * «^S«43<fe0 r 7j<?§%tl^7clL©4OP7v7>ntC 

» k"r;Ht^tii: It Z-if^-Z - 7^'-v>'^;l/7^ 'J 1/- h 4 0 0 g (l. 7^;P 
) % 7^f t Kft ptl t LT 9 2 % ^ 7 twl/ A 7 ;V f t K 1 1 1 . 4 g ( 3 . 4 * /!/ ) x 50 
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3873y»Ii:LTh'Jlf 9 1. 5g(l. 7^;^) , ?J< 1 4 4 . 8 

g (8^;lO s feitfl^KiSHUTp-^ h+>>7x/-;l/0. 4 g *tti&A,7£. 2 

OOOppm ^ £> ft , ISSJS?§fS*8 0°CT*7 2^fP B 1Mi$LTSjS$-^fc o 

[ 0 0 6 1 ] 

E£»tt*tf«»i:zk»i:fc:#*Lfco llti/^'N + f y 6 0 0 g 
L ft <, ^tc, &W*JiK:ifi*%zk»{b^hy^A7j<»«7 5 0 g*jS;bDLT^#fc:JI*¥ 

l fc *<„• *«»fc*»t*4)>* , r*cfc*2iai»?)iBLte. * <d ft $ 6 ic % mztifcmm 

Mlc 7k 7 5 0 g £ M L T # fc Jft 3$ L ft , W«Jifc**i:*»«-rscfc*3lil*t) 
lift.. CCfct, 3 H i © tK g <D p H ti 8. 3 T fe t) , « 6 *i 7c W £1 € * © £S? J« # « 

, i - i t n at fc $>J s l in % t * y )v#»w-f* o . 03ii%-Pi6?fe„ 

[ 0 0 6 2 ] 

^tc, -t& 8B tt JB tc « l^SSjtiWkLTt FD + />t;>tf jI/X-tjVO. 4 2 g^^s 

yf;V7^Jl/-h 2 0 4 g*aS ( H (0 £ * <£> M fi.ii 400Pa) L fc ft , & CD j§ 
93 » # 1 3 0 g % f# fc 0 

# £ ft 7c CD 3S BJ! fl£ O T , 1 H-NMR^tfT*5j;tf^^®iJxx-^<7h;l/(IR) 

# #T £ fr o fc Jil , s£ 3§ « N 2-if;V-2-7^7yf* (2-tKD*i/^f 
7b ) 7 * U L- - _h T' £ S C i: £ 5t m L 7c o 

s fc „ i6nftiftoaiiijt#ico^T, n ss m 1 - 1 t m « © a ^ ?t o fc is m , t #e 

ftf $4 (2-t Kn + j/^f ;[/) 7 ? V U - h £ 7 ? V )VM £ (D & n ^ 3i M . 0. 4 
[ 0 0 6 3 ] 
(HHI2 - I) 

a fi IK SifttfxiftlfiA&W, £P W . Ijf8ifej;if7j<^^l^ft5 omi i©3on 
7 5 7. 3 (c , n ffl i - i T- m S> ft l - * f- >V - l - i/ i? n <-\ * ~> 7b ( 2 - t F n * */ 
)!f;l/) 7i"JU-H. 01g (5. 075Ut;l') , 7f V>0. 83g (7. 96 
SU^/lO.ftftMtfcLTZ, 2' -7VfX^y7fDzhiJ^O. 2 1g (1. 27 = 

V * ) , feJ;t;iSii:LTh;nv2. 2 7 g * tfc & # , SS3R2f;*-e£i&5Rrt*ll»ft 

> 8 0 °C T- 4 M a * ?t o 7c o =t <D ft , If & ft 7c M ffic {C h 71/ :n > 1 0ml %i)D^Ti^ 

— ft y )\, 3L i/ mWL £ \s tz <, ^v^-e. IF;n>gi*'s + ty2 oomiol'ic^^ici 
TL, 6fecD#fffl^*:#Tfcb£-e, R«fffl»*5jaLfcft, M H i£ *i L T , 0. 7 7 g © l 

- ;* f 71/ - l - * n ^\ * ;l/ (2-k Ho*->7:f ;H 7^'J U- h/^f l/yftl^ 
f* * » fc . 

[ 0 0 6 4 ] 

f#5>ft7c«fi-&#:;£-r h ^ t: h* o 7 7 y t , y 7P 7S - = m - ~> 3 ^^nv h ^7 

7 4 - TftVrLfc £ z m^-mft^m (M n ) iiif^'Jxf l/yast'i 3, 6 00 
T * 0 » S¥^7>fi (Mn) /fi*¥i3#?S ( M w ) « 1 . 8 7T'$oft„ $ fc , ft 
&ftfc#S-&#K:oV'-c\ #X*nvh^v:7-f- ( ft gp W m ft ) ?7>«iLfcU3 < IS 

-hS*c7)1g5t*{a/X5 L U>EB*O^^*fi= 4 0/ 6 0 ( 71/ J* ) T & o fc „ 
(i±&0iJ 2 - 1 ) 

H ffi m 1 - 1 T* n 5. n fc l - ^ f 7V - l - ~> ^ n -> ;l/ (2-t Ka*->^f ;!/) 7 * 
U U - h cd « *j t) (c x Jt IS 00 1 - 1 T? » 5> n fc 1 - ^ f 71/ - 1 - -> * a ^ -> ;l/ ( 2 - t: 

f * ?>i) 7 * v u - h zm^tcc £ &Lfti*. nmm 2 - 1 £mmicLT . o . 7 
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